Muscarinic receptor subtype determines vulnerability to oxidative stress in COS-7 cells.
Research has suggested that there may be increased brain-region selective vulnerability to oxidative stress in aging and that Vulnerability to oxidative stress may be important in determining regional differences in neuronal aging. We assessed whether one factor determining vulnerability to oxidative stress might involve qualitative/quantitative differences in receptor subtypes in various neuronal populations. COS-7 cells were transfected with one of five muscarinic receptor subtypes (M1-M5 AChR) to DA (1 mM for 4 h) and intracellular Ca2+ levels were examined via fluorescent imaging analysis prior to and following 750 microM oxotremorine (oxo). Results indicated that the ability of the cells to clear excess Ca2+ (i.e., Ca2+ Recovery) following oxo stimulation varied as a function of transfected mAChR subtype, with DA-treated M1, M2, or M4 cells showing greater decrements in Recovery than those transfected with M3 or M5 AChR. A similar pattern of results in M1- or M3-transfected DA-exposed cells was seen with respect to Viability. Viability of the untransfected cells was unaffected by DA. Pretreatment with Trolox (a Vitamin E analog) or PBN (a nitrone trapping agent) did not alter the DA effects on cell Recovery in the M1-transfected cells, but were effective in preventing the decrements in Viability. The calcium channel antagonists (L and N, respectively), Nifedipine and Conotoxin prevented both the DA-induced deficits in Recovery and Viability. Results are discussed in terms of receptor involvement in the regional differences in Vulnerability to oxidative stress with age, and that loss of neuronal function may not inevitably lead to cell death.